SUR2A is an ATP-binding 
Introduction

Improving physical endurance is crucial for improving quality and duration of life in people suffering from different conditions including old age, heart failure, chronic obstructive pulmonary disease, cystic fibrosis, anticancer treatment and many others. At the moment there is no well-established strategy that can improve physical endurance, apart on physical exercise (reviewed in
). However, it is acknowledged that physical exercise is labour intensive with compliance being an important problem. In addition, some population of patients cannot perform the intensity of physical exercise required to achieve a desirable effect (reviewed in [2] ).
Therefore, a pill that would improve physical endurance and produce similar effect of those produced physical exercise would be welcomed in context of many conditions and diseases.
The ATP-sensitive K ϩ (KATP) channel was originally discovered in membrane patches excised from ventricular cardiomyocytes [3] . Structurally [5] [6] [7] [8] [9] [10] . Sarcolemmal KATP channels have been shown to play a crucial role in ischaemic preconditioning (a phenomenon when brief episodes of ischaemia/reperfusion protect the heart against myocardial infarction, [11] ) and myocardial resistance to ischaemia (reviewed in [12] 
SUR2A and Kir6.2 knockout mice
Generation, breeding and genotyping of these mice have previously been described in detail [13, 19] 
t.sin), where m is animal mass, v is running velocity, g is acceleration due to gravity, t is time elapsed at a given protocol level
and is the angle of incline [13] . Fig. 1) . Also, no significant difference was found in glyceraldehyde 3-phosphate dehydrogenase (GADPH) mRNA levels ( Fig. 1; threshold (Fig. 2B ).
Isolation of single cardiomyocytes
Nicotinamide-rich diet increases physical endurance
To test physical endurance of mice on control and nicotinamide-rich diet, we have used treadmill as described previously [13] . Fig. 3 ; P Ͻ 0.01).
A sole increase in SUR2A mimics the effect of nicotinamide-rich diet on physical endurance
To determine whether a sole increase in SUR2A would have similar effect on physical endurance as a nicotinamide-rich diet, we
Fig. 1 Expression of KATP channel subunits in hearts of mice on control and nicotinamide-rich diet. Representative progress curves for the realtime PCR amplification of SUR2A (A and C) and GAPDH (B and D) cDNA from mice on control or nicotinamide-rich diet (as labelled in the figure) and a corresponding bar graphs (E and F) as well as bar graphs depicting cycle threshold values for Kir6.2 and Kir6.1. Each bar represents mean Ϯ S.E. of the mean (n ϭ 4-6). *P Ͻ 0.05.
have taken advantage of transgenic phenotype overexpressing SUR2A alone [19] . Under the exercise-stress test, mice in which the SUR2A was under control of cytomegalovirus promoter performed at a significantly increased level than the littemate controls (Fig. 4) (Fig. 4) .
A shortening in action membrane potential in response to ␤-adrenergic stress in cardiomyocytes from SUR2A mice Nicotinamide-rich diet has no effect on physical endurance in Kir6. 
It is generally accepted that the activation of ␤-adrenergic receptors and increased cardiac output and blood/oxygen supply underlies general adaptation to stress and ability of mammalians to sustain increased physical activity [30]. The activation of KATP channels induces shortening of the action membrane potential. Therefore,
Fig. 2 Acute electrophysiological effect of nicotinamide on isolated cardiomyocytes and expression of different SUR types in cardiac and some extra-cardiac tissues. (A) Typical whole cell currents at 80 mV in a cardiomyocyte in the absence (control) and presence (nicotinamide) of nicotinamide (1 mM) and a current density graph corresponding to conditions (A1). Each bar represents mean Ϯ S.E. of the mean (n ϭ 4). (B) Bar graphs showing real time RT-PCR cycle threshold values for depicted tissues and genes. Each bar represents mean Ϯ S.E. of the mean (n ϭ 3-6
cardiomyocyte (C) in the absence (control) and presence of isoprenaline (500 nM) and isoprenaline (500 nM)/glybenclamide (10 M). (D-E) Graphs corresponding to (B) and (C). Each bar represents mean Ϯ S.E. of the mean (n ϭ 6-10
). *P Ͻ 0.05. P ϭ 0.95; Fig. 7 ). Time spent on treadmill was also not significantly different (Fig. 7) .
Discussion
In [29] . In the present study, a dose of nicotinamide per os used in mice was low and it is much lower than the dose that was required to protect the heart against ischaemia reperfusion [15] 
